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Current Southern Delta Water Quality Objectives
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“Indigenous” Salts
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Indigenous salts derive primarily from the weathering of rocks and soils.



Sacramento-San Joaquin Delta
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Imported Salts
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Imported Salts
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Pre-Project Conditions

TABLE ¥I-27, EXTREME VALUES OF HIGH TPS AND LOW FLOW
AT VEBMALTS BY YEAR CLASSTIFLCATION

Tear
Class Maz Ldimum Mindnmum

monthly mern TDS monthly mean flow

mg /L AF x 1G00
Pra* Paost®* Pre Fost

Dy 90 76s 15.8 17..3
Below normal ai? 530 67,1 &4 0
Above pormal 198 2] 0 550
Combined
above & below normal 394 528 14.2 ah. &
Wat 158 £1:114 116.4 Gh.G
411 vears H24 a1 BE.T 48.9
L 1930-1944, dara from table VI=19, based on load-flow vepresualon data.

#%  |952-1066, data from table ¥i-15.

Effects of the CVP Upon the Southern Delta Water Supply
Sacramento-San Joaquin River Delta June 1980



MEAN MONTHLY TDS FOR DECADE, MG/L

Pre-Project Conditions
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Figure VI-25 MEAN MONTHLY TDS AT VERNALIS 3Y
1930-1969
*Based on Mossdale chloride data
**Based on actual observatlons

DECADES

Effects of the CVP Upon the Southern Delta Water Supply
Sacramento-San Joaquin River Delta June 1980



Evapotranspiration

Irrigation water with salt
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Table ¥-Z1

SUMMARY OF REDUCTIONS IN RUNOFF OF 3SAN JOAQUIN RIVER AT VERNALIS FROM PRE-CVP TO POST-CYP

YEAR TYPC & PERIOD

DRY

April-Sept
Full Year

BELOW WORMAL

April-Sept
Full Year

ABOVE WORMAL

April-Sept
Full Year

WET

April-Sept
Full Year

AVERAGE OF ALL YEARS®

April-Sept
Full Year

EFFECT OF ALL POST-CWP UPSTREAM
ODEVELOPMENT ON RUNOFF AT VERMALIS

Heduction in

Runoff
KAF!

Past 1947 Reduction
as Percent of

Pre-1944
Actual Runoff

206- 417
294=- 519

1064-1177
1219

1406-1732
1400-1721

1002-1760
1168-2916

920-1272
1020-1594

49-57°
£25-44

60-682
142

47-57
28-34

19-32
13-37

44-56
28-39

EFFECT OF CWP ON RUNOFF AT VERMALIS

Reduction
in Runoff

KAF!

Reduction at
Yernalis as

Percent of

Pre-1944 Flow

Reduction at
Yernalis as
Percent of
Post-1947 Flow

306~ 428
543

440- 704
768-1076

554- 965
771-2014

347~ heh
544- 943

1.4- 1.6
B - 12
22 - 247

L 2pe
14 - 23
15 - 21
10- 18
Q. 22
12- 17
13- 19

35 5.8
10 - 14
55 - 61
35
40 - 64
25 - 36
15 - 26
12 - 31
28 - 39
21 - 29

! Range of estimates by all methods of analysis.
2 Pre-CYP "actual" is assumed to be post-1947 actual plus pre-1944 to post-1947 loss

3 fssumes that each year class occupies one-quarter of peried

See Tables ¥-? through V-17

-



Agricultural Code Section 411

(@) The Department of Food and Agriculture shall supply the Department of Water
Resources with a forecast that estimates the amount of production of food, fiber,
livestock, and other farm products.

(c) The department shall include an additional table in the forecast that estimates the
agricultural water needs based upon food security considerations that include, at
a minimum, the following:

(2) Production of farm products sufficient to feed the state’s population, as well as
continue to provide at least 25 percent of the nation’s table food.

(3) Production necessary to meet the growth in export markets.



Effects on Crop Yields

 Decreased crop yields

 Necessary Monitoring

e Unless otherwise indicated, water quality objectives
cited for a general area, such as for the southern Delta,
are applicable for all locations in that general area and
compliance locations will be used to determine
compliance with the cited objectives. (2006 Water Quality
Control Plan.)



Salinities Above the Standards
Adversely Affect Crop Yield

e Prior studies
* Prior evidence of crop damage on Salmon Farm

* Prior evidence of calculated economic impacts to San
Joaquin County

[Most recently submitted in 2006 CDO Hearing]



Challenges to Existing Standards

Ignore variations to plant sensitivity during different growth
stages

In addition to the generalized salt tolerance of crops . . . some
crops may be more sensitive during emergence than during later
stages of growth. . . . Some crops are salt sensitive at the early
seedling stage. Data from literature indicate that barley, corn,
rice, and wheat are most sensitive during emergence and the

four leaf stage. (Hoffman, et al., Water Quality Considerations for the South
Delta Water Agency)



Challenges to Existing Standards

* Incorrectly assume all rainfall provides leaching benefits



Challenges to Existing Standards

 Ignore limited soil permeabilities in the South Delta

» Ignore leaching waters’ different rates of flow through the soll
profile



Inadequacies of South Delta Improvement
Program (SDIP)

« Periodic lack of control of salinity and DO

 Changes/additions to enable SDIP to meet the
standards



The South Delta Improvement Program (SDIP)

* Proposed SDIP improvements and operations do not always
provide sufficient flows to maintain water quality at the current
standards.



Nearly Dry Channel December 4, 2006
Middle River at Undine Bridge

Asparagus farmers unable to divert




Export Pumping Effects on South Delta Water Levels

With the same CVP export rate and the same riverflow rate at Vernalis,

but with a 4,300 ft3/s average daily SWFP export rate (drawn off the high

tide atz abeout 12,000 ftjfsl. the drawdown at the CVP intake channel is
increased to 1.83 feet at EHW and 0.32 foot at LLW; at 0ld River and Tom Paine
Slough it is 1.78 feet at HEW and 0.34 foot at LLW; and at Mossdale it is 1.33
feet at HHW and 0.37 foot at LIW. The intermittent pumping impact at Clifton
Court was calculated at 0.127 foot per 1,000 ft3/s at EHW, which compares

favorably with the rate calculated using the June 21=22, 1972 data (0.122

ft/1,000 fe3/s7.

Effects of the CVP Upon the Southern Delta Water Supply
Sacramento-San Joaquin River Delta June 1980, page 170-171.



Export Pumping Effects on South Delta Water Levels

TABLE VII-6

SUMMARY OF WATER LEVEL CHANGES IN THE SOUTHERM DELTA
DUE TO EXPORT PUMPING BY TUE CVP AND swpl/

BUH 50-29A BUW £D-293 FUH 50-30 A 5032
y ulim-u:: = kit Q.{IHCI = 313 Q‘{DHE] = 4313
g & (nmo) = u323 g, (SWP) = 1600 q,(sur) - 2000 q_{54T) = 40O
ﬂfﬂwn-_o Quﬁéf{SHP] = 2000 Q,, (s\F) - 000 Q,, (57) ~ 12,000
Hads  Lacarian i HTL LLH i HTL LLy s HTL Ly i HTL LLu
1 Bacon Isl. {Enput} 9 o o o 0 o o o a o 0 0
10 Clitton Cr. -0.36 -0,35 -0, -0.8%  =@A] -0.36 -1.08 -0.38 <004 ST ST o024
22 old k. & THC -0.51  -b.48  -D.é0 —p.0l 0.9 -0.40 -1 -0 039 -1.83  -0.M9 -0.12
26 51D 0 I S R N 1 -1.01 -0.58 o048 SIS F R TR N 1 S8 -DA7 0.8
EF! old &, & Tracy Ed. S B T R 1 -0.87 054 -0.40 -1 «DEE =0.37 -8 -D.83 0,39
i3 Crameline @ Teacy Rd.  —0.44 050  -0.44 -0.51  -0.60  -0.&8 -1.0%  ~0.6L  -D.43 S T 1Y T S T
T Tom Paine 5L 0.l -0.A2 -0.3F -0.91  -0.53  -0.40 <111 -D.62 - -D.39 ST TR 10 R . ¥
1 dulmon 1. —g.40 0.3 -0.13 ~g.80  -os0 -0.3% SL.06 -0.3% -0, 36 B X SR T T B O 1
bt old K. 4 mlddie A -0.35 -0.11 -89 -0.BL  -D.4§  -0.33 -1.00  -0,56 -0.34 S1.83 - TR 003l
44 0ld B. & San Jomquln  -0.31  -0.37  -0.1B ~0.63 =038 -0.34 -0.89  -D.LE  -0.74 <l.32 -06L -0,19
(§1] San Joaguin @ Hossdals -0.3&  -0.36  -0.13 -b.66  -0.38 -0.12 -0.87  -0.46  -0.17 -1 065 -0y

1/ Basad on mathematlcal mgdel Analysis using a
2/ @, 1s the avaragas dally diverslon
3/ QE 1s the aetual diverslon during HINW

Hotle: Vernalis {low rate 550 pfs,

verslon of the WRAE Model

Effects of the CVP Upon the Southern Delta Water
Supply Sacramento-San Joaquin River Delta June 1980.
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Possible SDIP Scenario
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Null Zones With Temporary Barriers
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How to Meet the Standards

e Supplement tidal flows with low lift fish friendly pumps

e Supplement San Joaquin River flows with (better quality)
recirculation water



Supplement Tidal Flows

SN/ victoria
Byron Tract - Island

/ 0aQuiy,
River =

; y (,0;,.,; :
Supplement tidal i @L@f‘t;:@._é
. o - _\_. '-’./
flow with low lift ik .-.'33""110"@
At

fish-friendly pumps /.2 5=2 .
J : Union Island " Upper Roberis l

. - .\\ .'.'-. :H".
! Clifton | i Island

g
7 Court b |
B ;ﬁf;i,fy M
“:'"'j‘iQLC Gront tr‘ne%'?af @ Q:ver
s 1 H Bit. TS T e 0'.& 4]
HOR

A
)

o/

ANES 5
J! e

14k

Harvey O. Banks : measily
Pumpi ng Plant A e N

,/
it

Fahion and Sell Congl Ry

racy

Flant _

@I : ;‘_,.-’?.5'.."""3‘-'-5'“"'“~~.§"Ofa;= Bl
| S @, Stewart i'['”-

1.’.' . {
= Pumging L |
ORTV SO ‘ '» Pescadero Tract ;» Tract

b

A i Permancut Barriers AR ) :
0 A X Water Level Target | ;_M o G Y
e ; f-ﬁa.,;,
Water Quality Standard G AP ohiag

‘v*g“_ -{J 'Li

Miles



Recirculation
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Recirculation SR CEewon
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Recirculation

Sacramento-
San Joaquin

Delta ’ ‘

‘.n

SIMIAGE IVIGGURIYY IVGOTI YU
(at Westley Wasteway)

Donnells Resenvair

Beardsley Lake

Lyons Reseovoir

Lake Lloyc
Gk, @Stockton Tulloch

Lake Eleanor
New Melenes Reservoir :
Resenoir

~Vernalis

Hetch Helchy Resernvoir
Goodvan New Don Pedro Reservoir
VR Dam
it Ve Lake
STANSW La Grange Mg McClure
& Modesto Dam
- RIVER
TUOLUMNE RI New Excheques Dam
u'-"-F ~E McSwain Dam Thomas A
2 Mammoth Pool Edison
o Reservoir Lake
ra Fremont Foed
e Huntingtan
g ; B Lake Flore
: Lake
CHN
San Luis \ ;
Reservoi W

Millerton
Lake
Friant Dam
£
Fresno

& Mendota Pool 2
44'( L J

< Mendota

1y
)



